Insect baculoviruses strongly potentiate adaptive immune responses by inducing type I IFN.
Baculoviruses (BVs) are dsDNA viruses that are pathogenic for insects. They have been used worldwide as selective bioinsecticides and for producing recombinant proteins in insect cells. Surprisingly, despite their widespread use in research and industry and their dissemination in the environment, the potential effects of these insect viruses on the immune responses of mammals remain totally unknown. We show in this study that BVs have strong adjuvant properties in mice, promoting potent humoral and CD8(+) T cell adaptive responses against coadministered Ag. BVs also induce the in vivo maturation of dendritic cells and the production of inflammatory cytokines. We demonstrate that BVs play a major role in the strong immunogenicity of virus-like particles produced in the BV-insect cell expression system. The presence of even small numbers of BVs among the recombinant proteins produced in the BV expression system may therefore strengthen the immunological properties of these proteins. This adjuvant behavior of BVs is mediated primarily by IFN-alphabeta, although mechanisms independent of type I IFN signaling are also involved. This study demonstrates that nonpathogenic insect viruses may have a strong effect on the mammalian immune system.